We study portfolio under-diversification from a novel perspective, linking it to the process of professional specialization and knowledge spillover that drive city agglomeration. We show these factors, on the one hand, limit the capacity to elaborate financial information, induce them to invest in familiar stocks and reduce portfolio diversification. On the other hand, by increasing prosperity raise the relative information and increase portfolio diversification.
Introduction
One the main puzzles in economics is the lack of portfolio diversification: contrary to what theory would require, investors hold very undiversified portfolios made of few stocks. The literature has not been able to properly address this issue, mostly for lack of good quality data. This is all the more surprising as this phenomenon has been identified in many countries and in different periods.
We bridge this gap by using a new and unique dataset. We propose a new explanation and empirically compare it to the standard existing theories of under-diversification (background risk, familiarity/limited information, prospect theory and preference for skewness, district risk).
We link portfolio diversification to the process of city agglomeration and study the relationship between portfolio diversification of the investors and industrial diversification of the cities where they live.
In particular, we argue that portfolio under-diversification and professional specialization are closely related. The mere process of professional specialization and knowledge spillover that characterizes city agglomeration, produces two effects. On the one hand, it increases the degree of competition in the professional life, reducing the availability of time to elaborate financial information and to invest in financial assets in general. On the other hand, it increases the relative information that an investor has with respect to stocks closer -professionally or geographically -to him. This implies that the very factors that make a city dynamic decrease investors' portfolio diversification. The degree of industrial specialization, the competition for employees, the diversity and variety of enterprises operating in the district are all factors that have been identified as main determinants of city growth and urban agglomeration. These very same factors also affect investors' ability to process information and therefore the incentive to diversify the portfolio.
Let us consider, for example, the case of a very specialized, dynamic and competitive economy, concentrated in very few and different sectors -i.e., an area where production is very concentrated in a small number of possibly high-tech activities. In such an economy, there is a knowledge spillover from professional to financial expertise, as investors will tend to extrapolate financial performance from the technological performance of the companies they work for.
Saliency or bounded rationality can be appealed for this. Time constrained and highly professionally specialized investors will tend to make the best use of their relative informational advantage based on professional expertise. Industry specialization and concentration will implicitly make investors coordinate on the same stocks. That is, everybody will tend to evaluate stocks by using the same criteria. This ''bias'' will be stronger the higher the degree of industrial knowledge creation in the district and its spillover. The limiting case of this economy would be Silicon Valley. In contrast, investors living in a more static and less hectic environment have, all else equal, less incentive to concentrate on a specific set of stocks. This suggests that the more isolated the investor is in terms of location, the more diversified his portfolio will be. This is particularly true for investors living in remote and scarcely populated areas, away from the main lines of communication.
This seems to run contrary to common intuition. What does counterbalance these effects of city agglomeration on the investors' portfolio? The degree of local prosperity and the process of wealth accumulation that arises from it. The more prosperous and rich the area becomes, the higher the degree of financial and bank coverage, the higher is the amount of information available to the local investors, the better and more informed their portfolio choice. This should increase their degree of portfolio diversification.
Therefore, the main hurdle in testing the impact of city agglomeration on portfolio choice is the availability of data that allows to distinguish the impact of the process sof city agglomeration from the other demographic, income-and wealth-specific characteristics of the investor. We will face this issue by using a new and unique dataset that contains information on individual investors, traced over time. We have available information on investors' wealth, broken down into their components (cash, stocks and mutual funds, real estate, loans, bonds and other assets), their income and tax position as well as their demographic characteristics.
The dataset contains a representative sample of the Swedish population.
We will show that industrial specialization, competition for employees, diversity and variety of enterprises operating in the district reduce the degree of portfolio diversification. In contrast, economic and geographic isolation increase diversification. Portfolio diversification is also related to the investment and hedging opportunities of the area where the investor lives.
The economic success of the district -both in terms of growth as well as profitability of the industries that are located there -increases investors' portfolio diversification. Also, the availability of financial services increases portfolio diversification. These results are robust to the inclusion of controls for background risk and other sources of risk.
Our contribution is threefold. First, we add to the existing literature on investment and portfolio choice, showing that financial diversification is strongly determined not only by familiarity Moskowitz, 1998, 2000) , social interaction (Hong, Kubrik and Stein, 2000) and information (Merton, 1987 , Shapiro, 2000 , but also by the urban and productivity context where the investor lives.
Second, and more broadly, we address the question of the role that a city plays in the definition of the financial markets. If the very process that drives city agglomeration also stifles diversification, this may have important consequences in terms of the way development of viable, deep and efficient financial market. Depending on whether local professional specialization or local prosperity prevail, the development of cities may harm or spur the development of financial markets.
Third, we contribute in terms of the methodology we employ and the data we use. In particular, we will separately identify portfolio diversification from hedging. Financial diversification is in general confused with hedging. The fact that investors hold a very undiversified portfolio is assumed to imply that they do not hedge their non-financial income risk. However, this is not necessarily the case. A single stock negatively correlated to nonfinancial income risk may be sufficient to diversify it away fully. Conversely, a well-diversified financial portfolio does not necessarily provide any hedging against non-financial income risk.
Therefore, financial portfolio diversification needs to be analyzed jointly with the degree to which the investor uses his financial portfolio to hedge non-financial risk (''hedging'') . This has been impossible up to now due to the lack of data that allows us to separately identifying financial diversification from hedging.
It is also worth noting that we are able to shed some light on the home bias puzzle.
Indeed, in an international setting, the problem of under-diversification coupled with the tendency to invest in "closer" stocks shows up as a home bias puzzle -i.e., the preference to invest in stocks of the home country. The two puzzles -under-diversification and home biasare strongly related. The analysis of the under-diversification puzzle in a domestic context allows us to say something on the home bias, without the confounding effect of currency fluctuations. Our results would suggest that the process of economic development that leads to professional specialization, city agglomeration and development of human capital, would, at the same time, all else equal, worsen the home bias.
The remainder of the paper is articulated as follows. In Section 2, we relate our contribution to the existing literature. We lay out the testable restrictions in Section 3. In Sections 4 and 5, we describe the datasets we use and the construction of the variables. In Section 6, we discuss the econometric issues and the methodology we employ. In Section 7, we report the main empirical results. A brief conclusion follows.
Relation with the previous literature
We will proceed in the following way. We will first report the existing theories on portfolio diversification and then we will describe our approach. We will focus on the following explanations: background risk, information availability and familiarity, prospect theory and district risk.
Standard portfolio theory (Merton, 1973) suggests that investors should hold the market portfolio and some hedging portfolios constructed to hedge the changes in the stochastic opportunity set and in the other sources of uncertainty investors face. The theory on background risk assumes that one of these non-financial sources of uncertainty is the exposure to background risk (Heaton and Lucas, 2002a , 2002b , Haliassos and Hassapis, 2002 , Jaganattahan and Kocherlakota, 1998 . Therefore, investors construct their financial portfolios in order to hedge their non-financial income risk. In doing this, they alter the composition of their financial portfolio away from the market portfolio. For example, an investor subject to income risk may try to diversify it away by holding, on top of the market portfolio, a portfolio negatively correlated to his labor income. This would allow him to hedge away such a source of risk. The net overall financial portfolio may appear undiversified, while in fact the investor is deliberately and optimally choosing such a composition to hedge his non-financial income risk.
If, we also assume the existence of financial constraints (i.e., borrowing constraints), the number of shares that is optimal to hold drastically change from the market solution and, in general, shrinks. Borrowing constraints may alter the picture, as they reduce the possibility to invest in risky assets.
A second approach resorts to familiarity/limited information. Familiarity-based stories argue that investors tend to invest in what is familiar. Therefore, given their limited information set, investors concentrate only on the stocks they know best (Merton, 1987 , Shapiro, 2000 . The assumption behind this framework is the existence of an infinite cost of acquiring information that reduces the set of the assets available to invest.
A third approach relies on prospect theory and, in general, on the preference for skewness. The particular shape of the utility function induces investors to concentrate on few stocks as utility increases non-linearly with the perceived rewards. For example, Shore and White (2002) argue that investors, lured by the prospect of higher profits, invest only in the very few stocks from which they expect higher returns, forfeiting the benefits of diversification.
Finally, the theory on district risk argues that investors, competing for local resources within their district, have utility that depends on both their own wealth as well as the aggregate district wealth (DeMarzo, Kaniel and Kremer, 2002) . Investors, in order to keep up with their neighbors, will invest in the very stocks in which their neighbors invest, choosing a very undiversified portfolio composition. This implies that investors bias their portfolio choice in the direction of the aggregate portfolio choice of the district. Portfolio choice is driven by the ''status'', or wealth of the investor relative to the wealth in the district.
These four theories contain some testable restrictions. The background risk theory predicts that under-diversification should be related to the tilt in the investor's portfolio away from the market portfolio. That is, higher the lack of portfolio diversification the more the risk profile of the investor should be different from the market portfolio one. Borrowing constraints should also be negatively related to the investment in risky assets.
The district risk theory postulates that the higher the growth of wealth of the district, the higher the local (consumption) prices, the more investors would concentrate on the same stocks. This suggests a strong positive correlation between the growth and change in wealth of the local district and the degree of under-diversification. It is important to note that this theory assumes away the mere possibility of migration across districts, while we will argue that this is one of the main components of the story.
Prospect theory and familiarity/limited information stories complements each other.
Indeed, prospect theory explains why investors concentrate on the stocks from which they expect higher rewards, but does not explain what generates the differential expectation about the rewards. Loss-aversion just merely compounds its effect. Familiarity/limited information theories provide the explanation for the differences in expectations. The direct implication of these theories is indeed a strong correlation between familiarity and investment in stocks.
There are therefore, four elements that have to be accounted for in order to properly test these theories: a quantification of the degree of non-financial income risk hedging done by the investor, a measure of his financial and wealth constraints, a proxy for the degree of familiarity of the stocks where he invest and a measure of the rate of growth and change in wealth of the local district where the investor live.
We will compare these different explanations and we will provide our own intuition. We will argue that financial under-diversification is not due to hedging or to the existence of financial constraints or to district risk. Instead, it is mostly a cultural'phenomenon related to the process of agglomeration of the district where investors live. For lack of better terminology, we will call this approach: the :city agglomeration approach:.
The city agglomeration approach
We consider a search framework (Carlson and McAfee, 1983, Hortacsu and Syverson, 2002) . We assume that investors have a certain wealth (W) to invest and a search cost (x).
Search cost may be alternatively seen as a discrete amount that has to be paid to enter a specific market (i.e. stock). Investors are risk averse and are aware that different stocks have different risk-return profile, but are uncertain about the asset that provides the best. Each stock has a specific risk-return profile (R) that is a function of the stock expected return and volatility. If we also assume that investors have identical perceptions of the risk-returns profiles of the different stocks, it can be shown (Hortacsu and Syverson, 2002 ) that an investor with W to invest and a search cost x will adopt the following investment rule: keep on investigating one additional stock if the cost of searching is less than the benefit, that is,
, otherwise stop and invest in that stock. The intuition behind equation 1 is the existence of discreteness in the cost of investment that effectively segments the market and generates a discontinuity in the investment process. This approach assumes that the degree of portfolio diversification is mainly a function of the search cost to invest in a specific stock. Equation 1
provides a stylized representation that contains all the elements of portfolio choice.
The investment in stocks provides two advantages: the first is the expected return net of risk, represented by the risk-return profile, while the second is the reduction of the overall portfolio risk due to diversification. Therefore, if the investor is risk averse, he has an incentive to keep on searching and not to invest only in a single stock. A risk neutral investor will only care about the risk-return payoff and will concentrate on one stock. Investor''s wealth increases the possibility to invest and to keep searching.
What is exactly the search cost? It is the cost for the investor to identify the security where to invest and to collect information on different stocks. It is made of the actual purchase of information as well as the time spent to do that. The latter part increases with the alternative opportunities the investor faces and, therefore, with the reward/opportunities provided by his professional activity. Therefore, the more professionally involved the investor is, the less time he will have to devote to portfolio allocation. We can think of this in terms of bounded rationality (Simon, 1986 , Sargent, 1993 or limited processing capacity (Sims, 2000) .
Building on Sims's results in terms of limited processing capacity, Xiong (2002a and 2002b) show how limited capacity, defined in terms of time to process information, affects portfolio choice.
Investors start investing in the stocks that have lower search cost. The search cost is negatively related to the investor's ability to get information. Therefore, professional and geographical proximity as well as connectivity, that is, the closeness to an information center, reduce the search cost. If the search cost is discrete and high enough, they will forfeit the benefits of diversification and stay with the few stocks they are more familiar with. It follows that the degree of portfolio diversification is a direct function of the search cost. This is consistent with all the existing empirical evidence that show that investors tend to invest in stocks of companies headquartered close to where they live (Coval and Moskowitz, 1999 , Hau, 2001 or of the country they come from (Bhattacharya and Groznik, 2001) . Proximity may be seen as a proxy for lower search costs.
The main implication is that portfolio diversification is directly related to investors's' professional life. This allows us to link portfolio diversification to the process of city agglomeration and industrial specialization. Indeed, we claim that the very same factors that drive agglomeration are the same that affect the professional life of the investors and therefore their search cost. This suggests that the process of creation of an urban area is the same as the one that reduces investors' diversification. Let us see this in more detail.
It has been shown that knowledge creation and knowledge spillover are the main determinants of city agglomeration and development (Glaeser, Kallal, Scheinkman and Shleifer, 1992 , Glaeser, Kolko and Saiz, 2002 , Glaeser and Mare, 2001 , Ellison and Glaeser, 1997 , Glaeser, Scheinkman and Shleifer, 1995 . Knowledge creation and spillover are defined in terms of professional specialization and proximity. Agglomeration economies increase the returns to investment in high labor-capital intensive technologies and induce specialization.
Marshall, Arrow and Romer (MAR) argue that geographical proximity facilitates the transmission of ideas and therefore the concentration of an industry in a city induces knowledge spillovers between firms. An indirect implication of this is the fact that local monopoly increases growth as it allows externalities to be internalized. Porter (1990) argues that the main determinant of growth is specialization. Specialized and locally concentrated industries stimulate growth. Finally, Jacobs (1969) links city growth to the existence of various and proximate industries. ''Important knowledge transfers come from outside the core industry'' (Glaeser et al, 1992) . Across-industries spillover as opposed to within-industry spillover is what is assumed to be the main drive to city growth.
The MAR model describes very well an industrial district such as Silicon Valley:
concentration of a specific industry in a city generates knowledge spillovers between firms in the same industry. Jacobs's model represents the development of industries that grow out of specialization of a particular process. For example, the brassiere industry evolving from the dressmakers' industry as opposed to the lingerie one. Finally, the Jacobs' model portrays well situations where local competition induces knowledge creation and innovation, such as the Italian ceramics and jewelry industries.
While these three theories disagree in terms of the form of the market more conducive to knowledge creation and specialization (i.e., competition as opposed to local monopoly), they agree on relating growth to the process of knowledge creation and specialization. Division of labor and investment in human capital tend make individuals more focused on particular subset of information and to reduce their abilities' to process generic information. This reduces the capacity to process information (Sims, 2000) and to change the ''time to digest information on particular stocks. This is consistent with the home bias, that is the tendency to invest locally and with limited portfolio diversification. The same way as home bias can be explained in terms of better information on stocks that are closer, under-diversification can be explained in terms of higher search costs. As specialization increases and labor market competition rises, the time investors allocate to search for new stocks decreases. At the same time, knowledge of the particular sector/industry rises. This implies a lower search cost for the stocks of the same industry.
Alternatively, it may be seen as an increase in saliency or representativeness of the particular stocks. That is, at the very moment the time to process information shrinks, very specialized information on a subset of assets is generated or their saliency increase. Therefore, information on a both ration and behavioral theories dictate investment in'familiar'stocks.
This effect is, however, counterbalanced by the economic development of the area that, by increasing wealth, ameliorating financial service availability and providing access to better information, increases financial sophistication and therefore portfolio diversification. Therefore, the net impact of the process of city agglomeration on portfolio diversification is ex-ante ambiguous, being the results of two offsetting effects. We will call the first effect "local professional specialization" and the second effect "local prosperity". We expect the former to reduce financial portfolio diversification and the latter to increase it.
The data
In order to test our approach we need a set of variables that directly proxy for professional specialization and local prosperity. At the same time we need a set of other variables to control for the other competing theories. In particular, the background risk theory requires a measure of the degree of hedging non-financial income risk by the investor, measures of the level and risk of his non-financial income, as well as proxies for investors' borrowing constraints. The familiarity/limited information theory and the prospect theory require proxies for the degree of professional and geographical proximity of the investor. The district risk theory requires a measure of local prosperity as well as investor specific wealth and sources of income.
Finally, we will also consider a fully-fledged set of control variables that account for all the investors' idiosyncratic income, wealth and demographic characteristics. This allows us to separately identify the impact of belonging to a particular district from the investor's specific characteristics.
We collect data from different sources. For each investor we have detailed information of his individual holdings of stocks (broken down at the stock level), mutual funds, bank accounts, real estate and other types of wealth. We also have available information on the different sources of income of the investor provided by the fiscal authorities, as well as his demographic and family characteristics. This information is matched at the individual level, so as to construct time series of investment and income for each investor. For each stock we have detailed information on the company and the price, volume and volatility at which it trades. We also use aggregated data on Swedish macro-economic conditions and on the indexes of the real estate market. Let's see the sources more in detail.
Individual stockholding
We use the data on individual shareholders collected by Vardepappererscentralen (VPC), the Security Register Center. The data contain both stockholding held directly and on the street name, including holdings of US-listed ADRs. In addition, SIS "Agarservice AB collects information on ultimate owners of shares held via trusts, foreign holding companies and alike (for details see Sundin and Sundquist, 2002) .
Our data cover the period 1995-2000. Overall, the records provide information about the owners of 98% of the market capitalization of publicly traded Swedish companies. For the median company, we have information about 97.9% of the equity, and in the worst case we have information on 81.6% of market capitalization of the company. The data provided by SIS "Agarservice AB were linked by Statistics Sweden with the LINDA dataset described below. owner, rental and occupation status, one-family or several-family dwelling, year of construction, housing taxation value) and tax and wealth information. In particular, the income and wealth tax registers include information on labor income, capital gains and losses, business income and losses, pension contributions, taxes paid and taxable wealth. A detailed description of the dataset is provided by Edin and Fredriksson, (2000) and is available on the web site http://linda.nek.uu.se/.
The tax part deserves more detailed discussion. In Sweden, in addition to usual income taxation, there exists an additional wealth tax which is paid by every investor with net worth in excess of 900,000 SEK (about US$90,000). The taxable wealth includes tax-accessed value of real estate, market value of publicly listed securities, balance of bank accounts and fair value of valuable possessions (including jewelry, cars, antiques, etc.).
For the purpose of this paper, we compute the current market value of housing using the tax-accessed value provided by LINDA. We evaluate it at current prices by using the average ratio of market value to tax-accessed value that is provided for each year and county by the Swedish Office of Statistics. There is no estimate of market value of privately held companies.
However, the data contains an indicator variable for owners of privately held companies and entrepreneurs who file their business tax return along with their personal tax return. For the privately held unlimited liability companies the value of the assets is included in the tax return.
For the privately held unlimited liability companies that are not listed the value of assets held is in general missing. However, the size of the group is rather small (1.74%-1.91% of the sample depending on a year) and is unlikely to affect our estimates in a significant way. Moreover, for the members of the wealthiest 5,000 families, we have been able to reconstruct their values and to correctly impute it by using information from SIS Garservice AB (Sundin and Sundquist, 2002 ).
The combined LINDA/Shareholding dataset covers the period 1995-2000. The overall sample we use contains 1,807,602 observations. In addition, we also use 1990-1994 data from LINDA in the implementation of the Carrol and Samwick (1996) procedure to construct the moments of conditional non-financial income. In Table 1 we report some descriptive statistics.
In particular, Panel A contains the general demographic characteristics (number of households for each year, members in household, adults in household, age of the oldest member of household, percent of the sample with secondary and higher education, percent of immigrants).
Panels B reports the characteristics of the local districts in terms of the main variables we will focus on (i.e., number of active enterprises, competition, specialization, diversity,...). Panels C and D report, respectively, the age and gender distribution of the sample and their wealth and income characteristics.
Firm-level information and other data
In order to derive information on individual security returns (including dividends) and to 
where N is the number of positions and Corr is the average correlation of the stocks in the portfolio. It can be shown (Goetzmann and Kumar, 2002) where, w i is the weight of the stock in the portfolio of the investor and w mkt is the weight that the same stock would have in the market portfolio. They differ in the way w mkt is constructed.
In the case of D 3 , w mkt is constructed by using the overall capitalization of the company, while in the case of D 4 we use the just the free float. This is all the more relevant in a country like We will indeed see how the distance from the market portfolio relates to the desire to hedge non-financial income risk. All these variables increase with the degree of diversification of the portfolio, that is "a higher value of these variables is indicative of a higher level of diversification".
Measures of professional specialization
We use the measures suggested by Glaeser et al. (1992) : specialization, competition, uniformity and diversity. Specialization is the share of the top five industries in local employment to the share of the top five industries in national employment. This provides a measure of specialization of the municipality. Competition is the number of firm per employee incorporated in a municipality relative to the number of firms per employee in Sweden. This variable measure average firm size in a municipality, and has been used as a proxy for competition in the labor market. Diversity is inverse of the share of the top 5 industries in municipal employment. Glaeser et al. (1992) , using a sample of US cities, between 1956 and 1987, find that specialization and diversity reduce city growth, while competition increase it. In order to assess how these variables affect city growth in our sample, we estimate the same regression for Sweden. We find that all these variables increase the growth rate of the city. 2 We therefore consider these variables as proxy for the process of city growth.
We also construct variables that proxy for the degree of "isolation" of the local district.
These are meant to describe how isolate the district is with respect to the main financial and information centers. Inasmuch as professional specialization is a characteristics of the city, these variables proxy for the lack of specialization. That is, the smaller these measures, the higher the degree of professional specialization. These measures are: the index of rural areas, the distance from the closest civilian airport and the population density. The index of rural areas is the Urban Code as reported by Statistics Sweden. It ranges from 1 in the case of a Metropolitan area to 9 in the case of the countryside. The distance to the closest civilian airport is measured as logarithm of the distance between airport and central post office in the district and the density of the population per square kilometer. Population density is the population (in tens of thousands) per square kilometer.
Measures of local prosperity
We consider six variables that measure the degree of prosperity of the district in a given year: the percentage of new start-ups, the percentage of bankruptcies, the number of enterprises active in the district, the employment growth and some measures of profitability of the companies operating in the district (i.e., the profitability of sales and the return on capital).
These variables have been constructed at the firm level and then aggregated at the district level.
As an alternative measure of local prosperity we also considered the local consumption price indexes. This would be the variable required by the district risk hypothesis. However, this variable is very highly correlated to the other variables of local prosperity. We therefore omit it in the reported specification.
Measures of financial and municipal services availability
In order to proxy for the degree of financial services availability, we also include the degree of bank coverage. It is constructed as follows. We first identified the list of credit institutions as reported by the Finance Inspection (Swedish equivalent of SEC) and then we calculated, for each municipality, the number of branches that each institution has for a given year. The resulting variable "Bank Coverage" is the logarithm of 1 + the number of branches per district. To proxy for the degree of availability of municipal services, we use the percentage of the population that is employed by municipality.
Background risk variables.
We define as "background risk variables" the variables that allow us to test for the standard theory of portfolio choice in the presence of background risk .
We consider three variables. The first variable is the index of hedging ( i Γ ). It captures the amount of hedging of the investor. It measures the extent to which the investor's portfolio differs from the market portfolio in terms of correlation with investor's non-financial risk. It is constructed as:
, where Y i is the non-financial income of the ith investor, r i,port is the return on his financial portfolio and r m is the return on the market portfolio. This measure proxies for the change in correlation induced by investor's portfolio choice and quantifies the extent to which the investor deviates from a passive strategy. It is positive in case of active hedging and captures the contribution of the portfolio choice to the reduction of the overall investor's risk.
The second variable is a measure of the borrowing constraints. As we mentioned before, standard portfolio theory links portfolio choice and market participation to the existence of borrowing constraints. These are defined as the ratio of investor debt to total income. It is constructed at the investor level at time t. Finally, we also consider the percentage of the population in the district that is enrolled in welfare programs. This variable proxies for the risk of unemployment that comes from the fact of leaving in a depressed area. It is worth stressing that this is additional to the risk of unemployment that each individual investor perceives. This is constructed for each investor and included among the control variables (see below).
Measures of familiarity
The index of familiarity ( i Ψ ) represents the degree of "professional" or "geographical proximity" to a particular stock. In particular, in the case of professional proximity, the index is a dummy taking the value 1 if the investor's profession is in the same area of activity as the company whose stock is under consideration and zero otherwise. We use the one digit SNI92 codes (similar to SIC codes) to identify the areas of activities. For example, in the case an investor working in the mining sector holds a stock of a mining company, the dummy would be equal to 1.
In the case of geographical proximity, we use the proximity between the residence of the investor and the place where the company is located. We consider two different measures: the first one is the logarithm of the inverse of the distance between the ZIP code of the investor and the ZIP code of the closest branch/subsidiary of the company whose stock we consider. As an alternative measure, we use the logarithm of the inverse of the distance between the ZIP code of the investor and the ZIP code of the company headquarter. Given that the results do not differ and the variables are highly collinear, we report only the first specification. These measure are analogous to the one brought forward by Moskowitz (1999, 2001) in the study of geographical preferences in mutual fund investment. The greater the value of the variable, the closer the investor is to the stock. These measures are constructed at the stock level and then aggregated at the investor's level, across all the stocks of his portfolio, weighting them by their share in the portfolio. This procedure delivers three measures of familiarity for each investor and time.
Control variables
We consider the following sets of control variables: measures of income and wealth, contemporaneous gain/loss variables, borrowing constraints, demographic variables, momentum variables, and macroeconomic and social variables.
The measures of wealth include the overall level of wealth of the investor and its breakdown into its components. Overall wealth is defined as the sum of financial and real estate wealth. The measures of income include the variance of labor and entrepreneurial income of the investor and the correlations between them and financial and real estate income. In order to make the results comparable with the standard literature on portfolio choice in the presence of non-financial income risk, we construct measures of the permanent non-financial income following the approach of Carrol and Samwick (1997) and Vissing-Jorgensen (2001) . IN the Appendix we provide a brief description of the methodology. We consider as non-financial income: labor income and entrepreneurial income. We also construct a measure of unemployment risk that proxies for the probability of being unemployed in the following year. It is the one year-ahead forecast of a linear probability model where the unemployment status (i.e., 1 if unemployed and zero otherwise) is regressed on demographic variables, measures of income and wealth and regional, geographic and professional dummies.
As an additional robustness check, we replicate our results by using the actual levels of non-financial income, their volatilities and the correlation of financial and non-financial incomes.
This replaces the measures of permanent income, volatility of income and their correlations with portfolio returns that had been constructed according to the Carrol and Samwick (1997) methodology we described earlier. Given that the results are consistent, we will report only the ones based on the Carrol and Samwick methodology.
The momentum variables include the return and the volatility of the portfolio of the investor in the previous 12 months and the return and the volatility of the market in the previous 12 months. These variables are meant to control for the possibility that the change in the degree of portfolio diversification or portfolio choice (i.e., familiarity bias) be due to momentum, that is consecutive increases in value in the stock market or in the value of the holdings.
The demographic variables include: the profession of the investor, his level of education, broken down into high-school and university level and the age of the oldest member of the family of the investor and its value squared. This latter variable is consistent with standard results (Guiso and Jappelli, 2002, Vissing-Jorgensen, 2002 ) which find a non-linear relationship between age and the degree of stock market participation. We also include a dummy that takes the value of 1 if the investor lives in the capital and 0 otherwise and the investor' immigration status. The latter takes the value 0 if all the members of the household are native Swedes, and 1 if at least one member of household immigrated from abroad. Furthermore, we construct a variable to proxy for the ability of the investor in his occupation. This is based on the difference between his income and the average income of his profession. The assumption is that the higher the income of the investor relative to the average income of the other investors in the same area, the higher his ability should be.
We also consider a set of macroeconomic and social variables. The macroeconomic variable is Index of Consumer Confidence. The social variables include the local tax rate and the percentage of foreign-born households. The local tax rate controls for disparities across districts merely due to tax treatment. The percentage of foreign-born in the population of the district controls for the assistances provided to immigrants. It can be particularly relevant in some areas of the country. We also include a variable that reports the number of injured in auto accidents per km of the roads, as reported by the Ministry of Industry, Employment and
Communications. This allows us to control for some outside background risk.
Econometric methodology
We concentrate on the following specification:
where Y it is alternatively one of our measures of portfolio diversification or one of our proxies of familiarity (i.e., professional and geographical proximity). The matrix A it contains the sets of variables we are interested in (i.e., proxies of professional specialization, local prosperity, local welfare assistance and degree of isolation). The matrix Y it C contains all the control variables (i.e., income, wealth, momentum, demographic and macroeconomic variables).
The econometric estimation of equation 2) has to account for the selection bias due to the fact that we do not observe the investment decision of investors who do not participate in the financial market. Given that the participation decision is endogenous, the standard estimates of equation 2) would be biased (Maddala, 1983, Nijman and Verbeek, 1996) . To address this issue we use Heckman (1979) 3 The probability that the investor enters the financial market (P it ) is modeled as a normal c.d.f. This probability is defined on an expanded dataset that contains both households who hold financial assets and households who do not. The expanded dataset includes the totality of the households tracked over time over each of the sample years 1995 through 1999, regardless of whether they invested in the stock market. It totals to 1,487,602 households tracked over time.
From the estimation of equation 3) we derive a variable ( it λ ) that is employed in the second stage to control for the selection bias (see Heckman, 1979) . The significance of the estimate of it λ provides a test the null of no sample selection bias. The results show that in all the specifications it λ is always strongly significant, suggesting that self-selection is indeed important in the sample. We will therefore estimate: In order to control for heteroskedasticity, we correct the standard errors in the second stage regression. We therefore use a two stage least squares with consistent variance-covariance matrix. We employ data disaggregated at the individual investor level.
Main results
We proceed in two steps. First we consider the determinants of portfolio diversification.
This allows us to directly compare the different theories afore-described and to link portfolio under-diversification to professional specialization and city agglomeration. This first part of the analysis, while it addresses the question of why investors hold few stocks in their portfolios, however, does not explain which stock they invest in. Therefore, the second part of the analysis addresses the issue of stock-selection. That is, we relate the drive to invest in "familiar" stocks to professional specialization and city agglomeration. This part of the analysis will confirm the first set of results and will show that the very same factors that induce investors to hold an under-diversified portfolio, are also the ones that induces familiarity, as our hypothesis suggests.
Different explanations of portfolio under-diversification
We regress our measures of portfolio diversification on the proxies for local professional specialization, local prosperity, financial and municipal service availability and the background risk variables, as well as a set of control variables meant to control for investors' idiosyncratic wealth, income and demographic characteristics and for geographic and country shocks. The results are reported in Tables 2-5 (respectively for the different measures of portfolio diversification D 1 , D 2 , D 3 , and D 4 ). For each class of investors we consider four alternative specifications differing on the basis of the control variables that are used. We will mostly focus on the fully fledged specification (Specification 1). The results broadly support the city agglomeration theory and the limited information theory, while they fail to support the background theory and the district risk theory. Let us see them more in detail.
The first main finding is the significant negative correlation between portfolio diversification and our measures of professional specialization. Industrial specialization and competition negatively related to portfolio diversification. That is, the more concentrated in a particular area the industry is and the higher the degree of local competition for employees and the higher the labor concentration in the area, the lower is the degree of portfolio diversification.
This result is robust across all the specifications and for the different measures of portfolio diversification for the low-wealth investors. This also holds for the high-wealth investors in the case we consider D 3 and D 4 as proxies for portfolio diversification, while it is not always significant when we D 1 and D 2 . This may be due to the fact that, being the high-wealth investors more financially sophisticated, crude measures of diversification such as D 1 and D 2 are not able to capture the extent of the investor's portfolio policies. Industry diversity is consistently negative for the low-wealth investors for D 1 and D 2 and insignificant otherwise. This lack of significance may be due to the relatively high correlation between this variable and the specialization variable.
The results on the measures of local prosperity are interesting. As we mentioned before, local prosperity may induce two effects: on the one side it increases wealth and, therefore, financial sophistication of the investors. On the other side, it raises the incentive to invest in local stocks. This is incentive may be due to an incentive to catch-up with the neighbors as the local-district theory would suggest or to an incentive to increase the stakes in locally successful enterprises. This would be particularly true for the variables representing the number of local start-ups, local bankruptcies and local sale profitability. These proxy for the existence of locally successful companies where it is worth investing. A typical example would be an area like Silicon Valley, where we would expect most of the local investors to be highly loaded on local successful companies. In this case, we would expect a negative relationship between local prosperity and diversification.
The results show that portfolio diversification increases with the degree of prosperity of the local area. There is, indeed, a positive relationship between portfolio diversification and the employment growth, the number of new start-ups, the measures of profitability of local establishment (Sales Profitability and Return on Capital) and the number of active enterprises.
An increase in bankruptcies, instead, reduces diversification. It is also worth remembering that if we consider as a proxy for local prosperity the local consumption prices, there is a strong positive correlation between prosperity and portfolio diversification.
These findings do not support the district risk theory, that postulates a negative relationship between local prosperity and portfolio diversification. However, they support the limited information story. Indeed, it is likely that more information is generated in more prosperous districts. For example, newspapers may be established, brokers and financial analysts may flock in, banks may increase the number of their branches and the number of financial services provided. This would reduce the search cost and therefore increase portfolio diversification.
A further element to support the limited information theory is the strong, positive and statistically significant relationship between portfolio diversification and availability of financial services. That is, the higher the degree of bank coverage, the more the investors diversify their portfolios. This holds across all the measures of diversification and for both classes of investors.
It is worth stressing that we are also controlling for the wealth and income of the investors. Therefore, these effects are "district effects" that act over and above the individual wealth and income effects. Analogously, our proxy of the availability of public services (the percentage of municipal employees) is mostly 5 positively related to portfolio diversification.
What do these results tell us in terms of the theory of background risk? They suggest that diversification increases at the very time when either background risk decreases (reduction in the number of bankruptcies, increase in growth and profitability) or its effects are alleviated by the existence of public services or of a financial network. This runs against the theory of background risk. Indeed, this theory would suggest that portfolio diversification is greater in the cases when background risk is higher. Areas characterized by a high employment growth rate, high start-up rate, and low bankruptcy rate should be areas characterized by low background risk. Indeed, if the local economy is prosperous and growing, the risk of unemployment and well as the risk of a wage reduction should be lower. Therefore, portfolio diversification should be lower, if portfolio diversification is meant to reduce overall risk. It is interesting to note the role played by the borrowing constraints. They do not affect the low-wealth investors, while they do increase portfolio diversification for the high-wealth ones. This apparently counterintuitive result may be explained as follows. For the low-wealth investors borrowing constraints mostly affect the decision to participate in the stock market.
And indeed, from the estimation of equation 3) 6 , we find that the borrowing constraints negatively affect stock market participation for the low-wealth investors. For the high-wealth 6 Not reported, but available upon request.
investors, instead, the borrowing constraints while not sufficient to prevent stock market participation, induce the investors to reduce the financial exposure of their portfolio. This additional prudence increases the degree of financial diversification.
Up to now, both the limited information theory and the city agglomeration ones seem to be the ones more supported by the data. However, if we consider the variable that proxy for the "degree of isolation", we find that, all else equal, portfolio diversification increases with isolation. That is, the further away an investor is from a big center, the lower the connection to the rest of the world is and the less densily populated the district where he lives is, the more diversified is his portfolio. These results are contrary to what the limited information theory would predict 7 , while they are consistent with the city-agglomeration approach.
To sum up, the local district affects the investors in two opposite ways, on the one hand, the process of professional specialization that takes place in the city reduces the drive to diversify. On the other hand, the very same of process of knowledge creation reduces the search costs and increases portfolio diversification. We now move on to directly study the portfolio choice.
Familiarity and city agglomeration
We regress our measures of familiarity -i.e., professional and geographical proximityon the proxies for local professional specialization, local prosperity, financial and municipal service availability and the background risk variables, as well as a set of control variables meant to control for investors' idiosyncratic wealth, income and demographic characteristics and for geographic and country shocks.
The results are reported in Table 6 , for the case of geographical proximity, and Table 7, for the case of professional proximity. They show that that the same variables that determine the degree of portfolio under-diversification, are also the ones that affect investors' familiarity bias. Let us see them more in detail.
As a first preliminary check, we inspect the relationship between familiarity and hedging.
Our working hypothesis is that familiarity should be negatively related to hedging as professional specialization induces investment in stocks that are professionally and geographically closer. This induces a behavior opposite to the one required by hedging. And indeed, the relationship between our measures of familiarity and the indexes of background risk and financial constraints show, that, as expected, hedging is negatively related to familiarity.
That is, the more the investors go for familiar stocks, the more they tilt their financial portfolio away from the optimal composition required to hedge non-financial income risk and background risk. This suggests that familiarity is not due to hedging. Moreover, the positive correlation between borrowing constraints and familiarity suggests that the investors who are more subject to borrowing constraints are also the ones more affected by familiarity. That is, as the level of wealth increases and borrowing constraints decrease, also the degree of financial sophistication of the investor raises, reducing his familiarity bias.
Let us now consider our measures of professional specialization and city agglomeration.
The first main finding is the significant positive correlation between both measures of familiarity and our measures of professional specialization. This relationship is strong, statistically significant and holds across all the specifications and for both classes of investors for competition and specialization. It is less significant for specialization. This may be due, as it was the case in the previous section, to the relatively high correlation between this variable and the diversity variable. These results suggest that the higher the degree of professional specialization of the district, the more the investors of such a district tend to invest in familiar stocks. This holds for both geographical and professional proximity.
If we then consider the variables that proxy for the "degree of isolation", we find that, all else equal, the more isolated the investors are, the more they tend to invest in stocks professionally and geographically close to them. That is, the further away an investor is from a big center, the lower the connection to the rest of the world is and the less densily populated the district where he lives is, the more he will invest in closer stocks. This holds, across investors and for different specifications.
The measures of local prosperity affect the investment in familiar stocks in different ways. In particular, the investment in familiar stocks increases with the number of new start-ups and the local sales profitability, while it decreases with the number of local bankruptcies, number of active enterprises and return on capital. Employment growth increases familiarity for the high-wealth investors and reduces it for the low-wealth ones. These findings suggest that, while in general
The results on the measures of local prosperity are interesting. While in general they suggest that higher prosperity reduces the impact of familiarity, three measures of prosperitynew start-ups, bankruptcies and sales profitability -seem to go in the opposite directions and by increase familiarity. 8 These variables are the ones that proxy for the "entrepreneurial dimension" of the district. As we mentioned before, a local investor in Silicon Valley would tend to invest in companies that are geographically and professionally close to him for the fact that he is likely to be linked to these start-ups and to their profitability. Therefore, in general, local prosperity by increasing wealth and, therefore, financial sophistication reduces the impact of familiarity. However, if local prosperity is related to the local entrepreneurial dimension shared by the investor, the mere need to be part of such a dimension will induce the investor to invest in such shares. Finally, it is worth noting that the availability of financial services (bank coverage) in general reduces familiarity 9
. Indeed, the availability of financial services is a way of increasing financial sophistication and therefore reducing the local bias.
These results are consistent with the previous on portfolio under-diversification and provide a direct link between the familiarity/limited information story and the city agglomeration one. They suggest that the tension between professional specialization and prosperity also affects the exposure to the familiarity bias. The more professionally specialized the investors are and the more numerous the local investment opportunities where they are locally involved (i.e., local entrepreneurial dimension), the more the will invest in closely related stocks. In contrast, the richer and more prosperous the area where they live, the greater and the easier the access to information, the lower is the search cost and therefore the lower is the impact of the familiarity bias.
8 The only exception are the high-wealth investors for the case of professional proximity.
9 This is the case for both professional and geographical proximity for the low-wealth investors and for professional proximity for the high-wealth investors. Instead, it decreases it decreases familiarity for the high-wealth investors in the case of geographical proximity. For the latter case, we do not have a fully satisfactory explanation. We may argue that a better local financial coverage provide them with a quick way to act on the basis of the inside knowledge provided by proximity.
Conclusion
We studied the puzzle of portfolio under-diversification from a novel perspective, linking it to the degree of professional specialization of the district where the investor lives. In particular, we argued that portfolio under-diversification is closely related to the degree of professional specialization. We showed that process of professional specialization and knowledge spillover that characterizes city agglomeration, on the one hand increases the degree of competition in the professional life, reducing the availability of time to elaborate financial information and, on the other hand, increases the relative information that an investor has with respect to stocks closer -professionally or geographically -to him. The former factor reduces portfolio diversification, while the latter increases it.
We brought this intuition to the data by using a new and unique dataset and we compared it to the other existing theories of portfolio diversification, such as background risk, district risk and familiarity/limited information. We provided evidence in favor of the city agglomeration theory and the limited information theory, while we rejected the ones based on background risk and district risk.
Our results provide a first link between finance and urban economics. We showed that the very process that leads to city agglomeration and professional specialization has direct implications in terms of portfolio choice and investors' degree of financial sophistications. This will help to shed some light not only on the financial diversification puzzle, but also in terms of the home bias puzzle. Indeed, the very same reasons that affect city agglomeration are also acting at the country level. It may be possible that the industrial focus and professional specialization may increase the tendency to invest in familiar home country assets, while the degree of prosperity and welfare assistance push for a more internationally diversified portfolio.
Also, our results may help to understand the forces that determine investors' social interaction and the process of generation and transmission of information. This has direct relevant policy implications in terms of welfare assistance and financial market regulations.
Appendix: Construction of income-related variables
Here, we briefly describe the methodology we follow to construct proxies for permanent non-financial income, its volatility and its correlation to financial and real estate income. We follow the approach of Carrol and Samwick (1997) and VissingJørgensen (2001) . We consider as non-financial income: labor income and entrepreneurial income. In particular, we define the relevant moments of long term investor's nonfinancial income:
E(ω it |ω it-1 , X it-1 ), Var(ω it |ω it-1 , X it-1 ) and ρ it ,
where ω it is the non-financial income of investor i at time t, X it-1 are the variables that can be used to predict income next period and ρ it is the conditional correlation between shocks to log non-financial income and the log stock return. We assume that nonfinancial income follows:
lnω it =p it +ɛ it , where:
and cov(ɛ it , ɛ is )=0, cov(η it , η is )=0, cov(ɛ it , η is )=0 for each t, s.
The variable p it represents the permanent income component of non-financial income. It has a drift term (g it ) that is known and based on the information available at t-1. This allows us to write:
This implies:
where G it =exp(g it ), J it = σ ηi 2 +2σ ɛ i 2 and X i,t-1 is the set of variables usable to predict g it .
In order to estimate E(ω it |ω it-1 , X it-1 ) and Var(ω it |ω it-1 , X it-1 ), data for the period 1990-2000, with a 5-year rolling window, based on the previous 5 years of data.
Following Carrol and Samwick (1997) and Vissing-Jørgensen (2001) methodology, we regress lnω it -lnω it-1 on the set of explanatory variables X i,t-1 and use the predicted values of such a regression as an estimate of g it and the residuals as an estimate of η it +ɛ it -ɛ it-1 . The correlation between financial and non-financial income (ρ it ) is constructed as the conditional correlation between shocks to log non-financial income (η it +ɛ it -ɛ it-1 ) and the log gross stock returns (i.e., ln(1+R t )). We use rolling five-years windows to estimate the parameters.
The set of variables contained in X i,t-1 are: demographic variables (secondary education, higher education, age, age squared, marriage status, size of the household, number of adults belonging to the household), changes in the demographic variables, industry dummies for the company the investor is working for (e.g., oil industry), dummies for the type of profession of the investor (e.g., doctor), emigration status. Following Vissing-Jørgensen (2002a), given the potential inaccuracy of estimates based on few observations, we calculate the correlation over the entire sample. This table contains the descriptive statistics of the sample. Panel A reports the general demographic characteristics (number of households for each year, members in household, adults in household, age of the oldest member of household, percentage of the sample with secondary and higher education, percentage of immigrants). Panel B reports the age and gender distribution of the sample. Panel C reports the percentage of the households paying wealth tax, having labor income, having entrepreneurial income and having real estate wealth. We report mean, standard deviation, median and inter-quartile range (IQR). They have been calculated over the whole sample (i.e., across-investors and time). The column "Representation in the sample" reports the fraction of households in the sample who pay wealth tax, earn labor or entrepreneurial income or hold real estate wealth. The other columns reports statistics (Mean, Standard Deviation, IQR, Maximum) of, respectively, the value wealth, labor and entrepreneurial income gross yearly income) and real estate. We report the results for the specification where the dependent variable D 1 = N where N is number of positions in the portfolio. We report results for Low and High-wealth households. In each case, four different specifications are reported. The main variables are as described in Table 1 , while the control variables are described in the text. We also control in each specification for consumer confidence and local tax rate (not reported). T-statistics is reported in parentheses. We also report adjusted R 2 . All coefficients are multiplied by 100.
Low-wealth households
High-wealth households We report the results for the specification where the dependent variable is the measure of diversification D 2 =-1/N -(1-1/N) Corr where N is number of positions in the portfolio and Corr is average correlation of stocks in the portfolio. The notations are as in Table 2 .
Low-wealth households High-wealth households We report the results for the specification where the dependent variable is the measure of diversification
where w i is the weight of the stock in the portfolio of the investor and w mkt is the weight that the same stock would have in the market portfolio. The notations are as in Table 2 . Low-wealth households High-wealth households We report the results for the specification where the dependent variable is the measure of diversification
where w i is the weight of the stock in the portfolio of the investor and w ffl is the weight that the same stock would have in the free float portfolio. The notations are as in Table 2 . Low-wealth households High-wealth households We report the results for the specification where the dependent variable is our measure of geographical proximity. It is measured as value-weighted average of inverse of the logarithm of the distance between the ZIP code of the investor and the ZIP code of the closest branch/subsidiary of the company whose stock we consider. The notations are as in Table 2 . Low-wealth households High-wealth households We report the results for the specification where the dependent variable is our measure of geographical proximity. For each position it takes value 1 if any of the household members are employed in the same industry of the company they are investing in. For investor the measure is computed as value-weighted average over all position in household portfolio. The notations are as in Table 2 . Low-wealth households High-wealth households 
